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Let © ¢ RY be an open bounded domain and m € N. Given ki,...,kn €
N, we consider a wide class of optimal partition problems involving Dirichlet
eigenvalues of elliptic operators, including the following

m

inf{@(wl,...,wm) = Z/\k7(w7) C(wi, .., wm) € 'Pm(Q)} ,

i=1

where )y, (w;) denotes the k;—th eigenvalue of (—A, Hg(w;)) counting multiplic-
ities, and P,,(€2) is the set of all open partitions of €2, namely

P () = {(w1,...,wm) : w; CQopen, w;Nw;j =0 Vi#j}.

We prove the existence of an open optimal partition (w1, ...,w.,), proving as
well its regularity in the sense that the free boundary Uj»,0w; N Q is, up to a
residual set, locally a C1** hypersurface.

In order to prove this result, we first treat some general optimal partition

problems involving all eigenvalues up to a certain order. This class of problems

1
includes the one with cost function ®,(w, ... ,wp) == > 0, (Zle (A (wi))p) /p,
whose solutions approach the solutions of the original problem as p — +o00. The
study of this new class of problems is done via a singular perturbation approach
with a class of Schrodinger-type systems which models competition between
different groups of possibly sign-changing components. An optimal partition
appears in relation with the nodal set of the limiting components, as the com-
petition parameter becomes large.



